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1 H NMR spectrum of
. The intercept pH (PZC) = 6.6 is the pH at which the Dex-MA/PAA hydrogel has zero charge.
The effect of degree of substitution (DS) and AA content on adsorption ability
The effect of degree of substitution (DS) on the adsorption rate was investigated before systematically studying the adsorption properties of hydrogels. When the DS of Dex-MA was 3.5% (m AA /m Dex-MA =4), the strength of the resulting hydrogel was very soft due to the low crosslink degree, which cannot be applied as the adsorbent.
S3
As shown in Fig. S3 , the adsorption rate was slightly decreased when the DS increased from 10.5% to 13.6. The hydrogel network was more compact due to the increased crosslink degree, resulting in the increase of diffusion resistance for MB and CV.
Fig. S3
The effect of degree of substitution on the adaorption rate of (a) MB and (b)
CV.
The effect of AA content on the maximum adsorption capacity (q m ) was also studied, and the results was shown in Fig. S4 . The q m was dramatically improved with the increase of AA content. However, the q m did not increase linearly when the m AA /m Dex-MA was increased to 6, which was ascribed to the low polymerization yield at high concentration of AA. 1 The hydrogel obtained at high concentration of AA presented poor mechanical strength when applied in adsorption application. Besides, the hydrogel was easily suspended in dye solutions with poor settling property, which is an important factor for adsorbent. The separation of adsorbent with poor settleability requires extra flocculation, which will increase the cost of water treatment.
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Therefore, considering the factors above, the m AA /m Dex-MA =4 was selected for preparing the Dex-MA/PAA adsorbent.
Fig. S4
The effect of AA content on the q m.
Response surface methodology (RSM) studies of optimal conditions
Response surface methodology (RSM) and Box-Benhnken design (BBD) was applied to determine the optimal parameters of pH, salt concentration and temperature.
The experimental responses were removal efficiency of MB and CV (50 mg/L). The statistical significance was evaluated by variance analysis (ANOVA)and the programs Design Expert were used to study all the parameters and experiment data. The values of three factors were shown in Table S1 and the experimental values of removal efficiency of MB and CV were listed in Table S2 . The variance analysis of all of the linear, quadratic, and interaction effects of the three factors for MB and CV were shown in Table S3 and S4, respectively. According to p value, the A, B, AB, B 2 were significant for removal efficiency of MB, and the C, AC, BC, A 2 ，C 2 were not significant. A, B, AB, A 2 , B 2 were significant for removal efficiency of CV and C, AC, BC, C 2 were not significant. The F also confirmed these effects. Based on the results above, the removal efficiency of MB and CV were significantly influenced by the pH and salt concentration.
For a model to be significant and have a good fit, the F-value must be higher than 3.02, and for lack of fit, lower than 5.05. In addition, the p value must be lower than 0.05 and the p value for lack of fit, higher than 0.05. Therefore, the regression model for MB was significant, however, the lack of fit was also significant. The removal efficiency of CV shows a significant regression model without lack of fit, which were also confirmed by p values. The determination coefficient (R 2 ) for the models indicates that they explain 94.01 and 98.36% of the variations around the average for removal efficiency of MB and CV, respectively. S5 shows the influence of NaCl and pH on the removal efficiency of MB and CV. The increase of pH and decrease of NaCl concentration cause an increase of removal efficiency of MB and CV. Based on the programs Design Expert, the optimal conditions for adsorption of MB and CV was obtained, which was pH 10, 20 C, 0 mM NaCl. In this model, the removal efficiency is gradually increased with the increase of pH at 20 C without NaCl, which is inconsistent with the result. In our studies, the pH effect on the removal efficiency was studies at 20 C without NaCl. At pH initial 2.0 the removal efficiency for MB and CV were 47.8 % and 56.9 %, respectively. When the pH initial slightly increased to 3.0, the removal efficiency for both dyes were dramatically increased to ~96%. Further increases in pH initial to 10.0 produced no additional increase in the removal efficiency for the dyes. Although the prediction of pH is not accurate, we can still get more information about the impact of different parameters. Considering the real pH effect, pH 8, 20 C, 0 mM NaCl was selected as the adsorption conditions. 
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Adsorption kinetics at 100 mg L -1 of dyes
We also confirmed the e kinetics at concentration of 100 mg/L. As shown in Fig.   S7 , within the first minute the removal efficiencies of MB and CV have reached 91.1 % and 82.6 %, respectively, which was a little lower than that of 50 mg/L. The equilibrium time of MB and CV at 50 mg/L and 100 mg/L were similar. The experimental data were also fitted to pseudo-first order, pseudo-second order, Elovich kinetic model, and intra-particle diffusion model ( Fig. S8) and their corresponding kinetic parameters were listed in Table S5 . The experimental data were also well fitted by PSO kinetic model due to the high R 2 . Besides, the kinetic parameters obtained by the intra-particle diffusion model at 100 mg/L presented the similar adsorption process (k d1 > k d2 > k d3, C 1 < C 2 < C 3 ) with that of 50 mg/L. 
